Abstract. This paper establishes an ontology of digital money, systematically collates the knowledge of digital money, and facilitates new researchers to quickly understand the current state of digital money and knowledge in various fields. We build a prototype of reasoning machines of digital money, and the inference and solution of simple problems are realized.
Introduction
In the last years, there has been an intense interest in studying the DLT (Distributed Ledger Technology) [1] . This interest has been further enhanced by the emergence of the Bitcoin, which is the first successful implementation of cryptocurrency. Moreover, it is important to understand the concepts and relationships of these concepts in the domain of digital money. Besides, blockchain have been extensively studied in the field of DLT, which is the most widely used technology by most of the existing cryptocurrencies, for its capability to support the propagation of transactions and keep transaction records secure and distributed [2] .
The goal of this project is to build an ontology to clarify all the concepts and their attributes and relationships in the domain of digital money. The project may have more significant benefit to the domain. It can help to simulate the rising trend and volatility of digital money. Besides, it is also help to create a model for use in trading, so as to buy low and sell high, or even more academic, to analyze what attributes of each digital money make them popular, in order to helping developers to prioritize feature development goals.
Modeling Method
Class Hierarchy The fig. 1 shows the overall main classes in the ontology. There are 6 main classes in the ontology, including Actor, Digital Money, Commodity, Service, Fintech and Value. The fig. 2 The fig. 3 shows the main classes in the FinTech. The FinTech consists all the new technologies of decentralized and distributed applications, including distributed ledger technologies and hosted practical technologies. There are several consensus algorithms and data structures to implement the distributed ledger, including the most widely used blockchain. Bitcoin and Ethereum uses blockchain, Bitcoin supports different scripts while Ethereum has a Turing-complete virtual machine called EVM (Ethereum Virtual Machine). EVM can run smart contracts which is written in Solidity, which is a new language designed for smart contracts.
The fig. 4 shows the main classes in the Value. Value is an important gradient of a digital money, which is hard to estimate. The definition of value is equal amount of labor, but for digital money, there is no such labor of human except the computing of computers, which is called mining. The first successful digital currency is Bitcoin and it introduces a new way to evaluate the work of computers by Prove of Work. The bitcoin represents the resource of computers spend to mining the bitcoin, similar to the labor of human spend to mining gold, which we call it symbolic value of mining. The fig. 5 shows the main classes in the Digital money. Digital money is the main role in the domain, which represents a fintech and is used as a unit or a share of that project. Digital currencies refer to the currencies of technologies which have their own distributed ledgers while digital assets refer to the tokens of some hosted practical fintechs. The digital currencies are classified to three different branches, mineable currencies, delegate currency and hybrid currency.
Object Property and Data Property
The fig. 6 . shows all the object properties. The object properties are the relationships of objects and data properties refer to attributes of objects. The object property is also classified and hierarchized. The topObjectProperty is the abstract of any other properties. The fig. 7 . shows all the data properties. Data Properties is the attribute of individuals and instance of object, which are data field of classes. 
Axiom
Axioms and the rules are formula form of our knowledge to describe the ontology. In essence, an OWL ontology is a set of axioms, and each of these makes a statement that we think is true about the view of the world. Axioms can describe something about class, individuals and properties. In protégé [3] , there are several different types of axioms, the equivalence class axioms, subclass axioms, class covering axioms, closure axioms, disjoint axioms, are described in detail, attribute description axioms, inverse and symmetric axioms are omitted.
Equivalence Class Axiom. Equivalence class axiom indicate the necessary and sufficient conditions of a class, which help the reasoner to resolve the type of a typical individual. SubClass Axiom. Subclass axioms are used to describe the relationship that a class is the subclass of another. All the relationships between class and its subclass are described by subclass axioms. There are a lot of subclass axioms in the ontology, table 2 shows some examples. Disjoint Axiom. Disjoint axioms are used to assert that there is no same individual between disjoint classes. There are some examples of disjoint axioms in the ontology in table 5. 
Experiment
The ontology is complete and must be tested by different individuals. In order to check the performance and completeness of the domain ontology, we set up about 70 instances to test the correctness and consistency of all the axioms. Besides, we set up a demo which using the ontology to solve the problem of exchange. Assume a user hold a specific type of digital money, for instance ETH, and he requests some commodity like silver. However, there is no silver provider who directly accept ETH but there is a silver provider who accept another digital money such as LTC. Besides, there are a liquidity provider who accepts both BTC and ETH and offers LTC for exchange. So, the problem is how to set the rules to help the reasoner automatically find out the solution of a proper way to finish the user's demands. We set up several rules by SWRL to finish the work. Table 6 shows how to implement the rules to solve the problem. And in the same way, we can further improve the ontology by putting all the exchangeable things into a class, and using that class to briefly write the SWRL axioms and rules. The figure 8 shows the result of the SilverProvider1 and the transaction between the user. The reasoner infers that the provider is a commodity provider and the transaction is with User1 who request the silver. However, in figure 9 we can know that User1 only holds ETH which can not exchange silver directly. So User1 exchanges ETH to LTC from LiquidityProvider2 who accepts ETH and provides LTC. Then, User1 gets what he wants from SilverProvider1. Assume there is another service provider who provides movies and accept ETH. In figure 11 that we can see that ETH is directly exchangeable with LTC, BTC and Movie. From the experiments, we successfully solved our assumed problems, in which we also tested the performance and the consistency of the ontology.
